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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a shallow 
source/drain junction position, and at the same time to 
reduce junction leak in MOSFET structure where a 
silicide layer is formed on the source/drain, 
SOLUTION: In the manufacturing method of a 



semiconductor device having MOSFET structure where 
a silicide layer is provided at the upper section of the 
source and drain regions at the surface section of a 
silicon substrate 100 while sandwiching the gate 
electrode 300, and a portion near the gate electrode 300 
of the source and drain regions is shallow diffusion 
layers 111 and 112, and the outside is deep diffusion 




layers 121 and 122, As is subjected to ion implantation in 
self-alignment manner via oxide films 401 and 402 whose 
one portion is exposed from the gate side section near 
the gate electrode side of the deep diffusion layers 121 
and 122 for composing the source and drain regions, a 
Co film is deposited onto the source and drain regions 
after the oxide films 401 and 402 at the exposed portion 

are removed, and then heat treatment is made for changing the Co film into silicide. 
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(54) [ifii»(!!}«»] iMM«^B«>ffit^2:!N»^R 
(57) [®«<;1 

3tM0 S F ETlf jfC\ avv/-x • F P-f >'S-&(iB 

u a v«« 1 0 0 crymmmzy- hm. 
hmm 3 0 0 izj5.\'^mm\' -^mm 1 1 1 , 112 

T\ ^eo^mtm^^i&WlM 121. 12 2T'J>SMO S 
F E T^g3tc04^f^^S^0«!)t:fr&C*> V^T , y-x • 

h'L''f yimi:m&-t^m\>^tmm 121. 1 2 2<o^' 

40 1, 4 0 2Sr:ft-LXae^-&e*)i::AsS:-f:t>'aA 
L. <5i:v^T'^aJSf^i^®KklR4 01. 4 0 2 irl^Lti 




-102 
^100 
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cie^^se] fneAs^o-f^r^-aAMS:, 1. 1x10 

aJ2:fli«-rs ^ t ^w&b-thm^ 1 ia««o^«^ 
^ b ^^b-^hwm 1 fe«<o^*^s<o»Bi:s- 

^%ii^m^-^^x\ ^<m-mifim\M.^X'i>h . m 

O S F E Tfltji<^i|i««^lg08!!3t:^TS> X . 

-X- Yv>{>%mj,z-kmm:imthT^b. »:v^ 
i:. ^^xs^b^^b-^h^w^w^^-aw^. 
i^Lxf-v^m. im^-t^ am b . 

miiy-hnM%:'7y^^l,zv—x- ymi&b^h 



m^'^mcmim&^hiMb . 

may- hwsafmL(omsizWi^mim^-t^j:m. 

b. 

^mizmitm^imLtzimzjL -y ^j^-y ^'■ttzbizx 
•5, mBy-hm&(^mmz^^mi:m»^-thj:m 

b. 

miy~hmmRx/mim^^^^izv~x ■ 
mmb-^j:hm\. ^t£ii^ ^mf&t^ am b , 

mb. 

miy-hm^x/m<mi:^:^i^izy-x ■ yv^> 
mmizm&<^-< ^v^raA-r^^ t tcj: 0 , v-x ■ k 

xet. 

Buiay-^ • Ku^>'^«LhicAeii^ffM^-&xs 

Sr-^tf C: t $r«f«S t -r ^ M O S F E T«jtCQij£##:i^a 

, fne^- hmmcr)mmizm^^ixtimmmBmb , 

«irfey-MiSOfl!ISPl=l??«t!''ci^'J-9--f HJSk^i^ 
tUKOMK, 5 X 1 0 1 3 c m- 2m±CO®S5jKT'(IW LT 

\^hzb^nmbi-i.^^i^m. 

[000 1 J 

¥mii^&lzmi-?>. 
[0002] 

tb. zixizxK)mfS.^tix\>'^^v-x ■ viy^ymm 

[00033 ^ZX-&^. V-XRlf KP-^ ycOiSmX 



!(3) 002-368008 (P2002-36800S A) 



!>. i^y-^-'f ^'5^^T^3ti6cO^JRat LT{i. Co, T 
[0 0 04] L*»L. V-X- KU>f yffllS«0«V^l£lt 

3 0 s e c^TJllSl^aSrff-sJ^c/ittT-. 1 5 0 nmco 
C liT^LT L * d ti fc' T'*> S . 

[00 0 5] 07 tc, m^m^i^tfcn^ypm-^^ 

IC. Coi^'Jlf>f K&3 5nm»«U;^>:«^A£0S^i; 

vmx Ki-r-y tm^m-^m^ i 5 0 nm#i£-c'ei 

i^t^m^htitz 0 . D RAM'S: i;c7)iait*-?-cJi«§a 
[00061 z<r>XdKc^mzj[iiSSt-t^f.ziib. v-x ■ 

y^m^LXo t'Th^mwmmmm^i.zwsi 

mz^mwrnm^mmfS^L . ^o««i£o«®5rii:t. 

(K^rff "5;^^ (Elevated source drain method) A^JS^ 

mzi,zm^^tLrzmmi)^^\im< . fie^Tv-x- fu- 

[00 0 7] Lf^StR>^'Jn:^^*(i, xt°^^>- 

Tifizmi^xmm^<^^ti^j:inni^(,^j:^\ MSfe 

tl^t, m^^':^Jmmtf^mZ'pXLt.^^-'(:>Xh^. 
[00 0 8] fc^^*^. ZCDJU^^^i^-r/U^^ma 

mmm^iinomm^iznmzwmxh^. mut. 



c^Mix'^^^ammizX'>x^h')X<i>. tfz. ^com 
n (xm(r>mm) hmmmmizj:om^j:'yx^hm^ 

y-hmmn:mizmx^ti^:rjt-i^^j:tizX':> 
T. v-x- vu^ ymm±i,zmm^ix^i^va>mcr> 
m/^cr>mmim'i'mi,zmKc-^x<hm^t)^h 

[0009] ceo J; o IzM^m&^tiiyiyV ^ ymm*^ 

ztt^mbxmib'kh, f^tSc^(>. y-x- 
mizm^^ti^. tz^iji. ztiiznLsma^^—x' 

r,XLiz>t^(^X'h&, 

[00 10] ttz. ClcoidtcjtjDffM^tiSi^'jnv 
i^SrStt {Transient enhanced diffusion) , ^ta^-f- 

^>ix^v^3!i>^>T'3bs, ■^<mm<r>zttK ^-u-y--^ hMb 

mt>^T-m-x'h^t, -i^-5*Ky-x- Ku-o-^riiin 
ffMtTt, mm<r>m\'^tz^. mmcom^tz^t^^p 
^mw^^immmizmsLtmiizm^mzm Lxtt. 

xMmx'h^tiib. mm^-t^i^o::3>miim^xm 

1 5 0 n mlc i,2aaifiia6Tllv ^3!lf?i' U 3 y^M: 
5 0 nmtUoJf^ti, «i{3f^"— hflSc7)^$tl?L 

< . y- F . y-x. H w-f i^Sr-^ici- y-if HWk-r 
m3smm^%'ozbimi-<^j:hb\^ox^h^\:.x 

LtiMi)-^. m-^m^commsmi±z<D^-i^x'»^LxL 
mK'>'j^y&^m^^^<hm<i.xh. m-^o 
~9 i:m\-r^mmimhtix Ltozb tc^srs . 

[00 12] 
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T<&. ZCOmmimn-t'^K Elevated source 

Drain mm^^-Ttiz^fz-^xii, mm'>v^y^ 

[00133 ^Wm. JilB»1tS:#«LTB!t$it^t 

±tCv-lHf-f Ka5rJgfi!<;L;^cMOSFET«ii(:iSl^ 

^ U - 5:ffi< & C: i: co-el= S¥^«s^S£0iiii:6- 

^ i: ICS) § . 

[00 14] 

[ilS^«f^-rS?ti6<7)#S] (lifiJi) iieiiiH^rjB^ 
[0015] BP*>*l6HB(i. i^')^>mWL(r>^u\.zy 

mz y -9-^ KB SrW-f-^ M O S F E TflijtcO^^f*:^! 

Mi^^Jt:*rffiT^-5T. 1515 y-x- Yi^^ym^cntm. 
m<r>^j'-*j:<hi:>-mz^ mimi:itvxm^<r>^^>^ 

[ 0 0 1 6 3 C it', *%a3£7)Mi Lt^HjSffittfc LT 

(1) IS-ffcJS^rtfrLTBff^cO-f 5r^$:aA-r-&ffilS{i. y 

-x- vu-i ywmcr>*r- hmmmmx-h t . 

(2) ±mmifiv~x ■ >'m^^^ciSJSS-r€.J: o 

[00 17] (3) ^BMtLX, CoSrfflV^-^Clfc. 
[00 18] (4) iiA-ra-Y^tyti. As-C'*i.C:i:. 
(5) Asm ^^-^A*^. 1. 1 X 1 0i« cm-2JiUi 

[0019] (6) >f jfycTjaAtc J: ^mw.ir=^)Vy r 

(7) 18^:11(5. y-h^comm.<7y^^:m^-t^:i 

to 

(8) ?±A^:t>'<7)«S(±. ^<r>^ff>i^U^-( ¥im.mX' 

[0020] ^7t:*|gBB(i. ij a ✓'SSt^affigPCy 
-^^SiSrS>5^T'^g^$i^i. y-X ■ H P-f ^'■^J^iOi 
URtc-^y-t-f HJiS:*L, y-X • KU-<>-fflJS«oy- 

mx'h M o s F E T*ijt(7)^f*^sco«it:fr^-c 



[0021 ] MO S F E T«ji<7>¥««5 

hi^mm^i^i^xY-hmm'k'mm-hJLnt. md.y 

l=l^^-fb)^$rJ^1*:$Ht&Xgi:. hmIB^^'- N«Sg&t'''M 

^mm-^jLnt. mmim^^m^^xmtmim 

■^X^\,ZV—X - YV^-y^mzn'Mcn^i^V^'^-t 

scittcio. y-x ■ K^-^>-<og^l^^£tic«««^^o^^- 

-v^mm.^\m.\'cm:ixL-x^^y'-&.x-fhTM 

■tsxefc, ffiey-x - Hu>f ymm^iz^mm^km 

m-^xnt. mmi,zj:'omni^mm?:>'U'^-( 

[00221 ^tz^?tmt. i^oo ymt&<r)mm±izy 
- htms^^itLxwM^tifzy- hmmt . z<7)y- 
hm.mim^x'mimm<^mmmzmm^tlfzv-x ■ 
h'u^ymmt. miy-hVMimmzm&^tifzm 
mm^t . Miey-;^ • yv-i ym^izm^^ntz 

f*^MTS) -ox.miy-h mmmmzmm tfz '>'j^ 

0'« cm-31iUiC0j^, 5X 1 0iScm-2tl±<7)H?gJg 

[ 0 0 2 3 1 i^T-, ^^^(mt \^\^mmnb tr 

(1) i^'J-^-iYMli, CoSi2 X'm&^tiX\>^i>Z. 

b. 

(2) mmmmma^ v 3 ymitrnx-h 0 , c <Dmmm 
mby-hmmRx/v-x ■ YV'-iym^bcrtmz>'*j 
3 ymmijm^^tix v ^1, c: t . 

(3) i^O-^-^ YMbV-X ■ h'U^ V«tSS^ai$<7)fP 
*»'l OOnmarX'htZb, 

[0 0 24] (i^m) ^mMlzXtlll. V-X- Y\y-( 

ymm±.iz y -9-^ n-fti-'^^ :feRis*«ia-r s mt: , 

-X ■ YU-(ymmz "knock-on" ge^Sr^ATI. C fc 
tfiX^^, ZCT) "knock-on" mmU. ::iyi' 9 YWiK<^) 
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[00 2 5] ZZ.X\ ±lico-i:^y&Xii, V-:^ ■ ¥ 
^ y^iScO— SPT'J) -5 r t J: V ^ L:i^<!|s-C'J> -5 r t i V ^ 

*\ m 1 iz^-fx 0 (c, nizv-x ■ V ix-f >miit<^y 
[ 0 0 2 6 ] 0 1 iZTp-rx oiz. i^o-^^ }^it^mim 

40 1 . 4 0 2^-ffLX^:^y&J^^nd. ^fc. H^' 
<0 1 0 0<ii^ 'J n 10 1, 10 2{4*^:Ji-ffim 

Ill, 11 2HV-X • HU'f y?:?B^-rsav^ 

iiMmm^ (extensiongP) , 12 1, 1 2 2{±y-X 

■ KU"f y^m^-r^m^^tiLWLmmm. i s i , 132 
nwiitmirLxco^^ynAizx K)m^iiimA^tLh 

mm. 2oo{±y-h*fe^M. 3ootiy-h7t<>ji^>j 

ziymm. 4 0 1, 4 0 2{i^r'- hmsifflgpiOTSP&fil 
^•ttiyO^yM^m. 50 1, 5 0 2{4y-h«®ffl!l 

[00 2 7] ±ie<50-f5t>->±Atc:j;-5T, MOSFET 
<7)y-X • FP-f y extension gglCgiigft, HlOii^ 

-hfiOSWifil 3 1. 13 21::, B^-^mz "knock- 
on" mm^tmxT^ s . ci^ttc: j: 0 . ^<of^<7?>- u 

J:dtc^4. lilT, Z(r>Z.b^. 02—134 2rffl<.^TiK 

[0 0 2 8] i-r, h'-fb^m^coitiirtc, a 

C:i:CJ:'S "knock-on" gng*<. 7-;^ ■ V'U^ y^m 
t "knock-on" i!**>igTrr <I t T\ ■^•J-'f-^ H^t^ 

m<^i-'j-=iymwL^<r>tSkmt. ^h^zmL<9^w\^fih 

idlers. 

[00 2 9] ^i-r'H2t::, mm^-irl-XKs^iy. 

1 Oi*cm-MJl-yi£AL:^^f*lCCoS ii 5:35nm 
mtfcpng-^ (C) , ^jT^iiA^a^rMrf Clfc^r 

<CoSi2 5r3 5nm}i5^L/cpn«-^ (A) , i^U 
-^^ h'^b^tTip^r*^-53^c#BSfflp ng^-^ (B) co-en-r 

V) Sr. ^Sg^cOBBSfcLTiaSLTq^-r. 

■itLtzAs<7)^:^ y^XhZ i T 'J - ^' {4 4 mXhTO 
1 2 0 nml:A±X'\m&mmv> nm^ 

[0030] ±fz. 03tc, B!^DK5r:l>LTAs$:-f^l- 
>'aEAL;t^ai$ 1 OOnmWpngf-^cOU-^'ffiDS 



(P) Sr. AscoaA*{Ci«-sratii:LT*-r. U- 
^'mSSJiaAitS^JcmPMiJ/^L. 1 . 1 X 1 0">cm 

tT, B!-ffc«5-:fr*-^A s 5r 1 X 1 0»* c m-M ^r^ii 
AL.:tp n^-^cO'J-^ffigit (Q) Srlimca^LTJ) 
S . "knock-on" lSg(?3^4D(C J: 0 , KILH S: ^ LT 

^vaAt/::!^!;]^^. 'J-7^35^2lffS)e±»L 

[003 1 ] i;/::, K-fU^Sr^LT A s ^-f jfi^^^AL 
tL^<r>^ Y-Wmmi<D "knock-on" $fUtS! 

*coiH-^i&s iMS:8-«fL5t*s«s-. ia4ir*-r. S^U 

Et^S-frmi^^itS. tf-:?'iiS:4. 5xlOi9cm 
. B^S : 5 X 1 0 13 c m- 20ir5g**-5fffllwffi£rS 

[0032] liUbljtBJLf^rJ: dtc. i^^)^^ H^bEmFt; 
ll^fclSSrtft-tT^fJi-i^aASr-rSCit-r, i^U'^'fF'fl: 

X ■ h-i^^ ywmM-^<nw^\im<^-o^tifX'% ^ 

<r)X\ 'mfir^^)V^\ifmt^ix'h. c:<50;t46. y-x 

■ KU-^>- extension SPO*? $r5S®f# |S|^ 
ic, *^a(c*-r< 'J-i?«BS(£M'fl:f^ffltcJ:0, MO 
SFET<7)y-X- YV^y extension gPiOBjeiC^ 

O S F E T<7)IE|J):^{4r6]±-r S , 

[0033] ^^m^ii-\m.mk< . ^^-r Lt,« 

y extension nti^hWxtz') V-X ■ YV-i y^WZ 
\i "knock-on" ^(r>m'K^nht{:\^:ith-^mt£<r) 

zcr>^^x'<ov-x ■ Ku->f ymmt>-v-^-< \<m 

[0034] 

mmizx-oxum-th, 

[0035] mmm) m5Rimei,i. ^is^hjo- 
mmmmizi^hh^^t\f^mi<onmjMi^^-tmmmx' 

[oo36]ii5 (a)t±, {ii^<mni(^^mm^i}m 
x-mm Lti i^oa y^ma^mi loo. m^iF-i^mmm i 
01. 10 2. Rzfi^v^^yimtmiVSiioocommiz 
m&^titz Y~ vym^2 0 0 . mzM.i^ u 3 vw!c 
IK, ^ty\,z^<nixzm^%ixfzy-v^^3oo. mx. 

(7y&-^\,Z\t. y— X • Y^VA y extension (Ti—^tts: 
W^t^(nm!^m:^\^tzB.^^WM \ 11.11 
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[00 3 7] <X^^X\ 115 ( b ) izini-X^lz. 
Ste<7) 3 mtiiCVD (Chemical V 

apor D^osition) jg^ifSrfflV^T, U 3 :^l?'fb)Bi4 

0 0 ^mm2 0 n m(r>mm-c:^mi,zmm'th . $ 

X D 3 ymtm4 0 0(2ji^ LTiStRWCcx -y^yy 

7 On m(7)mmT±mizim-t^ . 

[00 38] i^^OT, 05 ( c ) tr^-rJ:-3t, Clil^j 

|nlt3S:6"X-7f-y^ (R I E : Reactive Ion Etching) 
-t^ZbX\ 3 0 0 hUSiPe^ 

m^mm-^. ^(ot^. i^u^ywatf^Aoi, 4o 
2, i^*ja>mim5oi. 5 0 2i3iy-hwmsimz 

3 ylf-ft;JK4 0 1, 4 0 2 S: ^r'- hmMtE^cov—:^ ■ 
[0039] iggi^T, y- hWMS 0 OS.t»'- hfflJS 

1, 12 2S:m-r&. C«OtS!, V-;^. - K^-f V® 
1 2 1 . 12 2 A^S^i: <?5ra1KJBfi!c-r-S. P n^-^-Ogg 
y— X • KU-f > extension CO— gPt ^S^t^ 

ffisjt^ 111. 11 2*i?^ji)4-rs P nm-^com^izit"^ 
an-\ v-;^ • i^i^-f yfflisi 2 1 . i 2 23&<* 

^>iai^i2i, i2 2<r>y-vwm&m^\,zii\\x\i 

[0040] S6 ( d) {,z^-tXr>\.z. y-Y 

m^^mm-h o^>SAtm5 01, 302^:. ■a^'ai 
mizm-tztizx Ki. u 3 ym^m4 01, 402a 

x/'>UaymWLi 0 0i3^LTM#?W{;^:^xv^>-^' 

mim5oi, 5 02<7xtE^iz>'Vziymim4o 1, 

4 02 timm-t^ . ••/ ^{iB , fi?ijx 

ayg!'fkM4 Ol, 402Sr20 nin<0;R$(C^ 

[004 1 ] <X\'^X\ 116 (e) 
y«:Kl OOtCJtL, As^J[B$flffi50kV, 
?±Afi 1 X 1 01* c m-i<^i^X\ ;t yi±A-f S . ^ 
l!SaiL:^i^U3yS!-(kM40 1, 402<OTg5 
13 1.1 3 2{c{i. ^7C*T-*-I.As t|SlB§lc. •> 
'J^ym-im4 0 1.4 0 2tl5<7)®f^j|f ^*Jy-x • K 
l^'f y extension tOSgPfc SeS-&W(C "knock-on" 

^ti. mx^it%>. rcoMH. 13 1. 13 2izimik 

^Pfit "knock-on" 



'J 3 ySEib^4 0 1 , 4 0 2$-i^tJty-:^ • N'p 
y^isS(c{iA s<7);^*i^A$fL. mmizum^xmi: 

Ttcs^-r I. t A W ^ L V \ 
[0042] iiill^T', m^i:iHFmmtz<^-t:ikizj: 

•5 . ^aiL/Si^'J 3ylE^k)l4 0 1, 4 0 2, HP*>y- 
hiiJS^iOS^ ij 3 ymim 5 0 1. 5 0 2 C0^t(c5§^ 

j?lj;i{f5 0 O-C. 3 0 s e cM?^4'T:iljfS4jaaL , C 
oi:a:g^LTO&i^>j3ytoS-C-i^'J-9-^ K-ftSje 

[0043] :Lixizx K) . i^y-9--f y-;^± 
6 0 1, ^r-- h±e 0 3, Ku-f y±6 0 2 i;:-?-ix-ffL 

3 5 nmSJKt^S. ^^KfilSaiXy- hflBSiO 

i:T'JMlRW(c^-r&. $^>(C, C«J;i{±'8 0 0-C. 3 0 

s e cmm'^x'Msm^L, co'>^j^^ Y<7)wm 

tZir^^lzi&m-h. me if) ZeO&VSco^fi: 

[0 04 4] ZZX\ 1^112-114 ^ffll^TiJlBJL/:: 

XdiZ^ ^H^aXPat "knock^n" W^t<U&-t^, V- 

¥u^ymmi2i. 1 2 2<oy-bffliJ^gi5 (0 0 

li. c om^mi.^<m^tis^t<m\^rL. 

ffljh^ix^. Z<7)^m, V-X- Kl^-^ylil^l 2 1 . 

1 2 2<7)m-^m^^m<x'^. m^^y^-ti^w^nj^mi 

X-^lc7JX\ y— X • HW'f y extension gPt^S^ 
V^&UCSI 11.11 2<0«$ (HP*>. ir'_ 

[004 5] V-X ■ YV^y extension mt±%ti: 
mmiSliLSr^oCOT', Z.tLti<m^X%mi. MOSFE 

T, fflV^y— • KU--f y extension SPcOSiaPEifitC 

t fi' 'J ■< Ymt'^mfSX'^ ■S.rtl::^'?. MOSFE 

C:01C<<'^ (y-;^ • Kl^-f y extension ^ij^hWix 
fz) V-X • YU-^yU^iZi± "knock-on" ®«0#A 

i^ffhtvx\-^^\'^cr>x\ z<7)^j^xcov—x ■ Yv^y 
miSity^j^^ Ymtcoay^i^Y tsijut^n^zmiti 

hZbl,zti:h. 

[00461 CliOiatCLT, ^N^fcjS<«Vv/-^ . 
YU^ymmi 11.11 2^fii;t'5:*J^., y~N. 
y-x, Fi^-f yJi*<xU^f^ K-fk^ix, L*»iL, 



i(7) 002-368008 (P2002-368008A) 



[0047] CfO J; d tw*^]5SJg®lc iixti', U -^--f 
C ol»«Oift«cDltB!il:, 3>'BKtll4 0 
1, 402$r:frLTAsSr-^ M±A-r 1 1\ ^b°b 

xwwsa/m^^ ^ yifmim^'^mm^ Ji i: § tut- 

(Zi^ "knock-on" Sg^*>y-X • H 1/ >'^tS«® (C 

3i^««i^tOfi£it^fflJ«lt-&. §'^>lc, ^aTOiSt "kn 
ock-on" P3g#:ST£^l.itT\ i^'J^f^ K-ft^E^Oi^ 

^SrS. ^iOM*. K^i:li4 0 1 . 4 0 25r:frL^cAs<?) 
-f^yaXtcioT, 'J-i?SgE{i4*&liLhffP$iJ$ix, 

[0 0 4 8] i3^^*^]!ifi»«T(4, ^'-hffl)M^«fife-r 
hi^'jaymmsoi, 5 0 2S:^Wtcf^$-tt, 
y~ h MSsO-SESrJglS-rs i^^)^ >1^^A 0 1.4 
0 2 5r^LT-f :t>'?±A5-^T3ClfcT% MOSFET<7) 
V-X- KU^y extension^KBSSL. E^Jji^^tfeiJc 

ISfe±*^^S$ix^ V-X • Kl^-^ V^MJil 2 1, 12 2 

^<ee&^e<>lC "knock-on" B!«5r#AT'i'-5., 
[004 9]1^-?T, Zaim^X'?iti^~th')-9^Wk 

)V^\im\^1xi> . Zffitilsb. y-x- Hb-fV ext 

ension a5iO:R$^5^T§.|.tlnim:. 

< U-^mSLffiM^bf^MciO, MOSFETfOy-X 

• KL'-YV extension SP<7)itJfitt T-v-U^f-^ KJl^ 
?gBS-r.|.>rfc*^T'^^J: dC^rO, M O S F E T<OKi!l 

[0050] t.tz:¥m:mBmx'<,i. Wi-^m^tf^^tmmu 

(y— X- VU-(> extension g5*^<i,^iX/t ) y— 

• KU-f >-S8^i-tr(i: "knock-on" KScoSAS-tTiptirV-* 

[0051] ( ^mm ) ^fc . :^%mii±M Lr^mmm 
mi>zm^^ti?>iicr>x'<,i^^^. mmmx'it^ com 

'§k(r>%^\,zn \^xh wmzmm^mx:h i. ^ t . ^tz^ 

■th:L>L. ^V^(4S^S^IH4c7)MOSFE I TtcML 



[0052] ^fc. *tfije^.T{±jl:^iOMO S FETS: 
ffli'^TiJiBJLT^fv:*^ Elevated source drain iSjttI 

i«ot$. iiJn^eBe^^i^y-;': • ku-^ >-Ji±(ci!^b 

ESBS-^^dfcCioT. ir'-MiS(cBS«L. -e-OK 
»*W<=5r-5 7t«tS (Facet SPii-) lcSS?6<)t:l!'fbJKS- 
S^S-ti^. :L<r>mzKs-kA^v^-th:i}:.\.z^')X 

J':ihicy-;^- ym^mm^Lt£\^x'm?i-, ^ 

[0053 ] t.tz. mtmm^x'hm'Bi.LtzXof-z^ m. 
im^t-x'hh. ^e=(,z. -{ifi^mx^m^n^¥f->x 

mx'<n>*)--:7(r)^^^m<fm\^^:ithx^h, 
[0 0 54 ] y-;^ • h'i^^>-±tc?g0t-ri)^JS 

)li:LTt±4tJ-rLi.Co(CffiSt,<0T«±^<, N i . 

Q^m\^h:iti>'^m.x'hh, -eoflii, *56Hjc7)g§'& 

[005 5] 

^m.<rm^-)jmzi5\,^x . y-x • \^\^^ ym^comm 
iX\'^x'»MmimLx^mm^:i^v-v--^ v^tt^^z 

ao«f-&U-^*«fi<Wt<i>il/^MOSFET|||^ 

[0ii<ofSS*^giBBl 

m 1 ] *5&B^cO!|t®|»:iJ-TS>-5 . MO S F ETcOy- 

X Hi^-f ymi^c^y- hmmnmz-^ :ty^ix^m\''> 
xus^miz^^mx-thm^^rmrmmm. 

[02] *^Bj$:ijiB^^s^i^<7)i,c7)T\ mim^itL 
[03] 3|s^BBS-iKBH-^S;ty50t«7)-r\ K-ffcBISr^L 

x-!:tymxinoztizi&m-^v—!^ffimfi^^yt 
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[04 ] *Wnz:m.m-thrz)bcr)i,cr)X\ mim^r-ftL 

[05] ^^M(o-m&mmu^h^MosFETmm. 
[06] :^¥iPM<7)-mmmmiz^i) tuosFErmm 

_^ coll±tr«-^ai$ coins t LX^sLtzm. 

101. io2-m'=F'^mm.m 

111. 11 - ■ V-V-i> extension S-Jg^ 



12 1, 12 2-"y-X 



13 1. 13 2-^imX^iXh\/-y. ■ Kl^-f y e 
xtension geC^g^L/;:^!* 

2 0 0 "y-h*6^^ 

3 0 0- "^r-— h ;K 'J >- 'J r? >"BSS 

4 0 0->''j3>'K-ftJK 

4 0 1, 4 0 2-y- K^®»Jgl50TSI5$-«B!t-rSi^U 

5oo-->'U3>'S'fi:is 

5 0 1, 5 0 2-y- VmffilBia5<0JigBSr«Stf S U 
60 1, 6 0 2, 6 0 3-y-;^. HU^y. y-N± 



[01 ] 



[02] 




[03] 




120 140 
»^dt» [ran] 



180 




2^ 5X> 



ria 10.0 \ 1 

[K10««IB-* ] Vii 



12.9 

.0 



[04] 
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(a) 



100 





(c) 



501 



502 







m 







Nil 112^ 



603 




[IM7] 




100 120 140 160 

[ran] 



180 



(to) )02-36800S (P2002-368008A) 



7ny h^-S/c7)^^ 

F^-^(##) 5F140 AA13 AA21 AA24 BAOl BF04 
BFll BF18 BF24 BG09 BG12 
BG14 BG35 BG52 BG53 BG54 
BH06 BH22 BJOl BJ08 BK02 
BK13 BK14 BK21 BK22 BK34 
BK35 CF04 



